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(54) POLYLACTIC ACID-BASED POLYMER COMPOSITION, MOLDED ARTICLE AND METHOD FOR 
PRODUCING THE MOLDED ARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polylactic acid-based 
stereo complex polymer composition from which a molded 
article excellent in heat resistance and impact resistance is 
obtained in good moldability and a heat-resistant polylactic 
acid-based polymer molded article from the polymer 
composition and provide a method for producing the molded 
article. 

SOLUTION: This polylactic acid-based polymer composition 
comprises (A) 100 pts.wt. polymer consisting mainly of a poly- 
L-lactic acid mainly composed of L-lactic acid and a poly-D- 
lactic acid mainly composed of D-lactic acid and capable of 
forming a stereo complex and (B) 0.01-5.0 pts.wt. phosphate 
metal salt as a nucleating agent. The method for producing the 
moded article comprises melting the polylactic acid-based 
polymer composition, filling the polymer composition into a mold 
of a molding machine in which the molding temperature is set to 
a range not higher than the melting point and not lower than the 
glass transition temperature both in DSC and molding the 
polymer composition while crystallizing the polymer. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The polylactic acid system polymer constituent which contains the phosphoric ester metal salt (B) 
0.01 - the 5.0 weight sections in the (Polymer A) 100 weight section which uses as a principal component 
the polylactic acid which consists of Pori L-lactic acid which uses L-lactic acid as a principal component, 
and a Pori D-lactic acid which uses D-lactic acid as a principal component, and in which stereo complex 
formation is possible as a crystalline-nucleus agent. 

[Claim 2] Furthermore, the polylactic acid system polymer constituent according to claim 1 which contains 
more than the water magnesium silicate 0.1 weight section as a crystalline-nucleus agent. 
[Claim 3] The Pori L-lactic acid which uses L-lactic acid as a principal component 70-100 mol % of L-lactic 
acid units, It is constituted by D-lactic- acid unit and/or 0-30 mol % of copolymerization component units 
other than a lactic acid. And/ Or the Pori D-lactic acid which uses D-lactic acid as a principal component is 
a polylactic acid system polymer constituent according to claim 1 or 2 constituted by 70 - 100% [ of D- 
lactic-acid units ], and L-lactic acid unit and/or 0-30 mol [ of copolymerization component units other than a 
lactic acid ] %. 

[Claim 4] The weight average molecular weight of the Pori D-lactic acid which the weight average 
molecular weight of the Pori L-lactic acid which uses L-lactic acid as a principal component is 50,000- 
500,000, and/or uses D-lactic acid as a principal component is a polylactic acid system polymer constituent 
given in any 1 term of the claims 1-3 which are 50,000-500,000. 

[Claim 5] A polylactic acid system polymer constituent given in any 1 term of the claims 1-4 the range of 
whose mixed weight ratios of said Pori L-lactic acid and said Pori D-lactic acid is (L):(D) =10:90-90:10. 
[Claim 6] A polylactic acid system polymer constituent given in any 1 term of the claims 1 -5 whose mean 
particle diameter of a water magnesium silicate (talc) is 1 0 micrometers or less. 
[Claim 7] a phosphoric ester metal salt (B) — the following general formula (1) or (2): — [Formula 1] 




(In a formula (1), Rl expresses the alkyl group of a hydrogen atom or the carbon atomic numbers 1-4. R2 
and R3) Or may differ and the alkyl group of a hydrogen atom or the carbon atomic numbers 1-12 is 
expressed, respectively, the same — Ml an alkali-metal atom, an alkaline-earth-metal atom, a zinc atom, or 
an aluminum atom — expressing — p — 1 or 2 — expressing — q — Ml When it is an alkali-metal atom, an 
alkaline-earth-metal atom, or a zinc atom, 0 is expressed, and when Ml is an aluminum atom, 1 or 2 is 
expressed. 
[Formula 2] 
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(In a formula (2) R4, R5, and R6) Or may differ and the alkyl group of a hydrogen atom or the carbon 
atomic numbers 1-12 is expressed, respectively, the same — M2 an alkali-metal atom, an alkaline-earth- 
metal atom, a zinc atom, or an aluminum atom — expressing — p — 1 or 2 — expressing — q — M2 the time of 
being an alkali-metal atom, an alkaline-earth-metal atom, or a zinc atom — 0 — expressing — M2 When it is 
an aluminum atom, 1 or 2 is expressed. A polylactic acid system polymer constituent given in any 1 term of 
the claims 1-6 containing at least one sort of an aromatic series organophosphate metal salt expressed. 
[Claim 8] furthermore — as a crystalline-nucleus agent — following general formula (3): — [Formula 3] 



in a formula (3), R7 and R8 are the same — or you may differ and the alkyl group of a hydrogen atom or the 
carbon atomic numbers 1 -4 is expressed, respectively. However, R7 And R8 At least one side expresses the 
alkyl group of the carbon atomic numbers 1-4. R9 and Rl 0 is the same — or you may differ and the alkyl 
group of a hydrogen atom or the carbon atomic numbers 1 -4 is expressed, respectively. However, R9 And at 
least one side of RIO expresses the alkyl group of the carbon atomic numbers 1-4. Polylactic acid system 
polymer constituent given in any 1 term of the claims 1 -7 containing at least one sort chosen from the 
JIBEN zylidene sorbitol compound, the basic inorganic aluminium compound, and aliphatic-carboxylic-acid 
metal salt which are expressed. 

[Claim 9] The polylactic acid system polymer constituent according to claim 8 whose basic inorganic 
aluminium compound is at least one sort chosen from an aluminum hydroxide, an aluminum oxide, 
aluminum carbonate, or a hydrotalcite compound. 

[Claim 10] A hydrotalcite compound is following general formula (4):Lia Znb Mgc Aid. (OH) a+2b+2c+3d- 
2C03 and nH2 O (4) 

(— in 0-3. 0c, 0.1-6.0d show [ a / 0-5. Ob ] 1 .0-8.0 among a formula, and n shows 0-30.) — polylactic acid 
system polymer constituent according to claim 9 which is a compound expressed. 

[Claim 1 1] A polylactic acid system polymer constituent given in any 1 term of the claims 1-10 in which the 
polymer (A) in which stereo complex formation is possible contains aliphatic series polyester other than 
polylactic acid. 

[Claim 12] Heat-resistant polylactic acid system polymer mold goods which fabricated the polylactic acid 
system polymer constituent of a publication in any 1 term of the claims 1-11, and were obtained. 
[Claim 13] The manufacture approach of the heat-resistant polylactic acid system polymer mold goods 
which fuse the polylactic acid system polymer constituent of a publication in any 1 term of the claims 1-11, 
and are characterized by fabricating filling up the metal mold of the making machine by which a 
temperature setup was carried out, and crystallizing the range more than the below melting point glass 
transition temperature in a scanning differential calorimeter (DSC). 

[Claim 14] The manufacture approach of heat-resistant polylactic acid system polymer mold goods 
according to claim 1 3 that a temperature setup of the die temperature is carried out in the range beyond the 
below crystallization initiation temperature crystallization termination temperature in a scanning differential 
calorimeter (DSC). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heat-resistant mold goods obtained from the polylactic 
acid system stereo complex polymer constituent and this polymer constituent with which the mold goods 
which are excellent in thermal resistance or shock resistance are obtained with a sufficient moldability. 
Furthermore, this invention relates to the manufacture approach of heat-resistant polylactic acid system 
polymer mold goods. 
[0002] 

[Description of the Prior Art] In recent years, from the standpoint of natural environment protection, the 
biodegradability polymer decomposed in natural environment and its mold goods are called for, and 
research of spontaneous decomposition nature resin, such as aliphatic series polyester, is done actively. 
Especially a lactic-acid system polymer has the melting point fully as high as 140-180 degrees C, and since 
it moreover excels in transparency, it is expected very much as a cast which employed wrapping and 
transparency efficiently. 

[0003] However, although the container by injection molding of a lactic-acid system polymer etc. is 
excellent in rigidity, thermal resistance is low, or both thermal resistance and shock resistance are low, for 
example, in the container, boiling water or a microwave oven cannot be used, but the application is limited. 
[0004] In having thermal resistance, die cooling needed to be made into long duration at the time of 
fabrication, or annealing treatment of the mold goods needed to be carried out after shaping, and it needed to 
crystallize to altitude. However, the cooling process of the long duration at the time of shaping is not 
practical, crystallization tends to become inadequate, and post-crystallization by annealing has the fault 
which is easy to transform in the process which mold goods crystallize. 

[0005] As an approach of gathering a crystallization rate, in order to promote crystallization of polyethylene 
terephthalate (PET), adding all the aromatic polyester impalpable powder that makes a terephthalic acid and 
resorcinol the main configuration units as a crystalline-nucleus agent is indicated by JP,60-86156,A. Thus, 
the approach of adding the nucleating additive for promoting crystallization is learned. 
[0006] JP,5-70696,A, the Patent Publication Heisei No. 504731 [ four to ] official report (WO No. 90/01521 
official report), a U.S. Pat. No. 5180765 number specification, the Patent Publication Heisei No. 504799 
[ six to ] official report, JP,4-220456,A public relations, and JP,200 1-226571, A are mentioned as an 
example which adds such an additive to the polymer which has biodegradability on the other hand. 
[0007] Mixing a calcium carbonate with a mean particle diameter of 20 micrometers or less and talc 10 to 
40% by the weight ratio as an ingredient of the container made from plastics to Polly 3-hydroxy butyrate / 
Polly 3-hydroxy BARIRETO copolymer, the poly caprolactone, or a biodegradable plastic like polylactic 
acid is indicated by JP,5-70696,A. However, this technique promotes decomposition of the biodegradable 
plastic after abandonment by addition of a lot of inorganic bulking agents, crystallizes a polymer, and does 
not raise thermal resistance. 

[0008] In the Patent Publication Heisei No. 504731 [ four to ] official report (WO No. 90/01521 official 
report) By addition of the silica to lactide thermoplastics, and a bulking agent of an inorganic compound like 
a kaolinite Changing the property of a degree of hardness, reinforcement, and temperature resistance is 
indicated. In the example When 5 % of the weight of calcium lactates is blended for 5 minutes with a 
heating roller with a temperature of 1 70 degrees C as a nucleating additive to L and DL-lactide copolymer, 
it is indicated that the sheet has rigidity and reinforcement, and has bloomed cloudy, and degree of 
crystallinity increased. 

[0009] Although injection molding was carried out to the Patent Publication Heisei No. 504799 [ six to ] 
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official report with the mold which the lactate and the benzoate are indicated as a nucleating additive, 
blended 1% of calcium lactate with the example at the poly lactide copolymer, and was held at about 85 
degrees C by the residence time for 2 minutes, since crystallization is inadequate, the example which carried 
out annealing at about 110-135 degrees C into the mold further is indicated. 

[0010] Although injection molding was actually tried as a nucleating additive to the lactic-acid system 
polymer at JP,8-193165,A using usual talc, the silica, the calcium lactate, etc., since molding is weak, the 
moldings which can be equal to practical use cannot be obtained slow [ a crystallization rate ]. Therefore, 
even if it uses such a lactic-acid system polymer for general injection molding, blow molding, and 
compression molding using usual talc, a silica, etc., a crystallization rate is slow, and the practical use 
thermal resistance of the moldings obtained is indicated that an application side has constraint with 100 
degrees C or less since it is low and shock resistance is not strong, either. 

[001 1] By adding polyglycolic acid and its derivative to a Pori L-lactide etc. as a nucleating additive, and 
raising a crystallization rate, injection molding cycle time amount is shortened in JP,4-220456,A, and having 
the outstanding mechanical property is indicated. As an example of injection molding, as for the 
crystallization temperature in the case of having no nucleating additive, 45.5% is illustrated by nucleating 
additive addition 22.6% in cooldown delay 60 seconds. However, according to JP,8-193165,A, the place 
which tried injection molding without actually putting a nucleating additive into a lactic-acid system 
polymer, and a die temperature which is indicated by JP,4-220456,A are indicated to have not been unable 
to fabricate on the conditions more than glass transition temperature. 

[0012] Stereoregular polymer is not indicated although adding the nucleating agent of a phosphoric ester 

metal salt system to polylactic acid is indicated by JP,2001 -226571, A. 

[0013] 

[Problem(s) to be Solved by the Invention] The purpose of this invention solves the problem of the above- 
mentioned conventional technique, and the mold goods which are excellent in thermal resistance and shock 
resistance are to offer the polylactic acid system stereo complex polymer constituent obtained with a 
sufficient moldability. Moreover, the purpose of this invention is to offer the mold goods which are 
excellent in the thermal resistance and §hock resistance which consist of said polymer constituent. 
Furthermore, the purpose of this invention is to offer the approach of manufacturing the polylactic acid 
system polymer mold goods which are excellent in thermal resistance and shock resistance from said 
polymer constituent. 
[0014] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, by using a phosphoric ester metal 
salt for the polymer which uses polylactic acid as a principal component and in which stereo complex 
formation is possible as a crystalline-nucleus agent, and in addition using a water magnesium silicate (talc) 
for it as a crystalline-nucleus agent still more preferably, this invention persons find out that the above- 
mentioned purpose can be attained, and came to complete this invention. 

[0015] That is, this invention is a polylactic acid system polymer constituent which contains at least one sort 
of phosphoric ester metal salts (B) 0.01 - the 5.0 weight sections in the (Polymer A) 100 weight section 
which uses as a principal component the polylactic acid which consists of Pori L-lactic acid which uses L- 
lactic acid as a principal component, and a Pori D-lactic acid which uses D-lactic acid as a principal 
component, and in which stereo complex formation is possible. 

[0016] This invention is the aforementioned polylactic acid system polymer constituent which contains 
more than the water magnesium silicate (talc) 0. 1 weight section as a crystalline-nucleus agent in addition to 
a phosphoric ester metal salt (B) further. 

[0017] The Pori L-lactic acid with which this invention uses L-lactic acid as a principal component It is 
constituted by 70-100 mol % of L-lactic acid units, and D-lactic-acid unit and/or 0-30 mol % of 
copolymerization component units other than a lactic acid. And/ Or the Pori D-lactic acid which uses D- 
lactic acid as a principal component is the aforementioned polylactic acid system polymer constituent 
constituted by 70 - 100% [ of D-lactic-acid units ], and L-lactic acid unit and/or 0-30 mol [ of 
copolymerization component units other than a lactic acid ] %. 

[0018] The weight average molecular weight of the Pori L-lactic acid with which this invention uses L-lactic 
acid as a principal component is 50,000-500,000, and/or the weight average molecular weight of the Pori D- 
lactic acid which uses D-lactic acid as a principal component is the aforementioned polylactic acid system 
polymer constituent which are 50,000-500,000. 

[0019] This invention is the aforementioned polylactic acid system polymer constituent the range of whose 
mixed weight ratio of said Pori L-lactic acid and said Pori D-lactic acid is (L):(D) =10:90-90:10. 
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[0020] This invention is the aforementioned polylactic acid system polymer constituent whose mean particle 
diameter of a water magnesium silicate (talc) is 10 micrometers or less. 

[0021] This invention is the aforementioned polylactic acid system polymer constituent containing at least 
one sort of phosphoric ester metal salts. 

[0022] this invention — a phosphoric ester metal salt (B) — the following general formula (1) or (2): — 
[Formula 4 



(HO)^— M< 




(1) 



(In a formula (1), Rl expresses the alkyl group of a hydrogen atom or the carbon atomic numbers 1-4. R2 
and R3) Or may differ and the alkyl group of a hydrogen atom or the carbon atomic numbers 1-12 is 
expressed, respectively, the same — Ml an alkali-metal atom, an alkaline-earth-metal atom, a zinc atom, or 
an aluminum atom — expressing — p — 1 or 2 — expressing — q — Ml When it is an alkali-metal atom, an 
alkaline-earth -metal atom, or a zinc atom, 0 is expressed, and when Ml is an aluminum atom, 1 or 2 is 
expressed. 
[Formula 5" 



(HO)^— M* 




(2) 



_ P 



(In a formula (2) R4, R5, and R6) Or may differ and the alkyl group of a hydrogen atom or the carbon 
atomic numbers 1-12 is expressed, respectively, the same — M2 an alkali-metal atom, an alkaline-earth- 
metal atom, a zinc atom, or an aluminum atom — expressing — p — 1 or 2 — expressing — q — M2 the time of 
being an alkali-metal atom, an alkaline-earth-metal atom, or a zinc atom — 0 — expressing — M2 When it is 
an aluminum atom, 1 or 2 is expressed. A polylactic acid system polymer constituent given in any 1 term of 
the claims 1 -7 containing at least one sort of an aromatic series organophosphate metal salt expressed. 

[0023] this invention — a crystallization accelerator (B) — following general formula (3): — [Formula 6] 

Rio 




(3) 



CHOH 
^CHzOH 

in a formula (3), R7 and R8 are the same — or you may differ and the alkyl group of a hydrogen atom or the 
carbon atomic numbers 1 -4 is expressed, respectively. However, R7 And R8 At least one side expresses the 
alkyl group of the carbon atomic numbers 1-4. R9 and R10 is the same — or you may differ and the alkyl 
group of a hydrogen atom or the carbon atomic numbers 1-4 is expressed, respectively. However, R9 And at 
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least one side of RIO expresses the alkyl group of the carbon atomic numbers 1-4. It is the aforementioned 
polylactic acid system polymer constituent containing at least one sort chosen from the JIBEN zylidene 
sorbitol compound, the basic inorganic aluminium compound, and aliphatic-carboxylic-acid metal salt 
which are expressed. 

[0024] This invention is the aforementioned polylactic acid system polymer constituent which is at least one 
sort as which a basic inorganic aluminium compound is chosen from an aluminum hydroxide, an aluminum 
oxide, aluminum carbonate, or a hydrotalcite compound. 

[0025] This invention is the aforementioned polylactic acid system polymer constituent with which the 
polymer (A) in which stereo complex formation is possible contains aliphatic series polyester other than 
polylactic acid. 

[0026] This invention is the heat-resistant polylactic acid system polymer mold goods which fabricated one 
of the aforementioned polylactic acid system polymer constituents, and were obtained. 
[0027] This invention is the manufacture approach of the heat-resistant polylactic acid system polymer mold 
goods which fuse one of the aforementioned polylactic acid system polymer constituents, and are 
characterized by fabricating filling up the metal mold of the making machine by which a temperature setup 
was carried out, and crystallizing the range more than the below melting point glass transition temperature 
in a scanning differential calorimeter (DSC). 

[0028] This invention is the manufacture approach of the aforementioned heat-resistant polylactic acid 
system polymer mold goods that a temperature setup of the die temperature is carried out in the range 
beyond the below crystallization initiation temperature crystallization termination temperature in a scanning 
differential calorimeter (DSC). 
[0029] 

[Embodiment of the Invention] In this invention, the polymer (A) in which stereo complex formation is 
possible uses as a principal component the polylactic acid which consists of Pori L-lactic acid which uses L- 
lactic acid as a principal component, and a Pori D-lactic acid which uses D-lactic acid as a principal 
component. If stereo complex formation is possible for said polylactic acid, it is good and contains a 
polylactic acid copolymer besides a polylactic acid homopolymer. Moreover, as for the polymer (A) in 
which stereo complex formation is possible, other polymers could be blended as long as said polylactic acid 
in which stereo complex formation is possible was a principal component. 

[0030] As for the Pori L-lactic acid which uses L-lactic acid as a principal component, it is desirable to be 
constituted by 70-100 mol % of L-lacti§ acid units and D-lactic-acid unit and/or 0-30 mol % of 
copolymerization component units other than a lactic acid. Similarly, as for the Pori D-lactic acid which 
uses D-lactic acid as a principal component, it is desirable to be constituted by 70 - 1 00% [ of D-lactic-acid 
units ], and L-lactic acid unit and/or 0-30 mol [ of copolymerization component units other than a lactic 
acid ] %. It becomes easy by consisting of monomelic units of this range to form [ of stereo complex ] the 
Pori D-lactic acid which uses as a principal component the Pori L-lactic acid which uses L-lactic acid as a 
principal component, and D-lactic acid. 

[003 1] As for the weight average molecular weight of said Pori L-lactic acid, it is desirable that it is 50,000- 
500,000, and it is more desirable that it is 100,000-250,000. Similarly, as for the weight average molecular 
weight of said Pori D-lactic acid, it is desirable that it is 50,000-500,000, and it is more desirable that it is 
100,000-250,000. When the weight average molecular weight of said Pori L-lactic acid or said Pori D-lactic 
acid is less than 50,000, it is in the inclination which becomes inadequate [ the reinforcement of the mold 
goods obtained ], and since the fluidity of the polymer constituent exceeding weight average molecular 
weight 500,000 is bad, it is in the inclination for fabrication to become difficult. 

[0032] Although especially the mixed weight ratio of said Pori L-lactic acid and said Pori D-lactic acid is 
not limited, it is desirable that it is the range of (L):(D) =10:90-90:10. By considering as this range, 
formation of stereo complex becomes easy. 

[0033] Said Pori L-lactic acid may include copolymerization component units other than the lactic acid to 
30-mol %. Similarly, said Pori D-lactic acid may include copolymerization component units other than the 
lactic acid to 30-mol %. Copolymerization monomer components other than such a lactic acid are a lactic- 
acid monomer or a lactide, and other cqpplymerizable monomer components. As other monomer 
components, the various polyester which consists of the constituent of these versatility and various 
polyethers, such as dicarboxylic acid with the functional group of two or more ester bonding nature, 
polyhydric alcohol, hydroxycarboxylic acid, and lactone, various polycarbonates, etc. are mentioned. 
[0034] As dicarboxylic acid, a succinic acid, an adipic acid, an azelaic acid, a sebacic acid, a terephthalic 
acid, isophthalic acid, etc. are mentioned. 
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[0035] As an example of polyhydric alcohol, ether glycols, such as aliphatic series polyhydric alcohol, such 
as aromatic series polyhydric alcohol, such as what carried out the addition reaction of the ethyleneoxide to 
the bisphenol, ethylene glycol, propylene glycol, butanediol, hexandiol, octanediol, a glycerol, sorbitan, 
trimethylol propane, and neopentyl glycol, a diethylene glycol, triethylene glycol, a polyethylene glycol, and 
a polypropylene glycol, etc. are mentioned. 

[0036] As an example of hydroxycarboxylic acid, what is indicated by a glycolic acid, a hydroxy butyl 
carboxylic acid, and other JP,6-184417,A is mentioned. 

[0037] As lactone, glycolide, epsilon-caprolactone glycolide, epsilon-caprolactone, beta propiolactone, 
delta-butyrolactone, beta- or gamma-butyrolactone, PIBARO lactone, delta- valerolactone, etc. are 
mentioned. 

[0038] Polylactic acid is conventionally compounded by the well-known approach, namely, JP,7-33861,A, 
JP,59-96123,A, and the collection of macromolecule debate drafts — it is compoundable with the 44th 
volume, the direct dehydration condensation from a lactic-acid monomer 3198 - 3199 pages like a 
publication, or the ring opening polymerization of a lactic-acid annular dimer lactide. 
[0039] When facing obtaining said Pori L-lactic acid or said Pori D-lactic acid and performing direct 
dehydration condensation, L-lactic acid, D-lactic acid, DL-lactic acid, or which lactic acid of such mixture is 
used so that it may become mol % of the above-mentioned monomelic unit. Moreover, when performing 
ring opening polymerization, L-lactide, D-lactide, DL-lactide, a meso-lactide, or which lactide of such 
mixture is used so that it may become mol % of the above-mentioned monomelic unit. 
[0040] composition of a lactide, purification, and polymerization actuation — a U.S. Pat. No. 4057537 
number specification, the open Europe patent application No. 261572 specification, Polymer Bulletin, 14, 
and 491-495 (1985) - and - It is variously indicated by the reference (1986) of Makromol Chem., 187, 
161 1-1628, etc. [ for example, ] 

[0041] Although especially the catalyst used for this polymerization reaction is not limited, the well-known 
catalyst for lactic-acid polymerizations can be used for it. For example, lactic-acid tin, tartaric-acid tin, 
JIKAPURIRU acid tin, dilauryl acid tin, Dipalmitate tin, distearic acid tin, JIOREIN acid tin, alpha- 
naphthoic-acid tin, Tin system compounds, such as beta-naphthoic-acid tin and octylic acid tin, powder tin, 
Tin oxide; Zinc dust, zinc halide, a zinc oxide, organic zinc system compound; Titanium system 
compounds, such as tetra-propyl titanate; Zirconium system compounds, such as zirconium isopropoxide; 
Antimony system compounds, such as an antimony trioxide; Bisumuth oxide (III) etc. — bismuth system 
compound; an aluminum oxide — Aluminum system compounds, such as aluminum isopropoxide, etc. can 
be mentioned. 

[0042] Also in these, the catalyst whiclyponsists of tin or a tin compound is desirable especially from the 
point of activity. The amount of these catalysts used is about 0.001 - 5 % of the weight to a lactide, when 
performing ring opening polymerization. 

[0043] Under existence of the above-mentioned catalyst, although a polymerization reaction changes with 
catalyst kinds, it can usually be performed at the temperature of 100-220 degrees C. Moreover, it is also 
desirable to perform a two-step polymerization like a publication to JP,7-247345,A. 
[0044] As for the polymer (A) in which stereo complex formation is possible, other polymers could be 
blended as long as said polylactic acid in which stereo complex formation is possible was a principal 
component. As other polymers, aliphatic series polyester other than polylactic acid is mentioned. The blend 
of aliphatic series polyester other than polylactic acid can give flexibility and shock resistance to mold 
goods. The weight rates of a blend are usually aliphatic series polyester 10 other than polylactic acid - 100 
weight sections extent to said polylactic acid 100 weight section. 

[0045] In this invention, compound of one sort of polymers or two or more sorts of polymers is sufficient as 
aliphatic series polyester other than polylactic acid (only henceforth "aliphatic series polyester"), for 
example, the polymer which consists of an aliphatic-carboxylic-acid component and a fatty alcohol 
component as a polymer, the aliphatic series hydroxycarboxylic acid polymer obtained by carrying out ring 
opening polymerization of the cyclic anhydrides, such as epsilon-caprolactone, are mentioned. In order to 
obtain these, there are an approach of carrying out direct polymerization and obtaining a high molecular 
weight object, and an indirect method of obtaining a high molecular weight object by a chain elongation 
agent etc., after carrying out a polymerization to oligomer extent. Moreover, as long as aliphatic series 
polyester is a polymer constituted mainly including the above-mentioned aliphatic series monomer 
component, it may be a copolymer or may be mixture with other resin. 

[0046] As for the aliphatic series polyester used for this invention, it is desirable to consist of aliphatic series 
dicarboxylic acid and aliphatic series diol. As aliphatic series dicarboxylic acid, compounds, such as a 
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succinic acid, an adipic acid, a suberic acid, a sebacic acid, and dodecanoic acid, or these anhydrides, and a 
derivative are mentioned. On the other hand, as aliphatic series diol, glycol system compounds, such as 
ethylene glycol, butanediol, hexandiol, octanediol, and cyclohexane dimethanol, and these derivatives are 
common. Each of such aliphatic series dicarboxylic acid and aliphatic series diols are monomer compounds 
with the alkylene group, cyclo ring machine, or cyclo alkylene group of carbon numbers 2-10. Aliphatic 
series polyester is manufactured by the condensation polymerization of the monomer compound chosen 
from these aliphatic series dicarboxylic acid and aliphatic series diol. In any of a carboxylic-acid component 
or an alcoholic component, it does not matter even if it uses two or more sorts. 

[0047] Moreover, the carboxylic acid, alcohol, or hydroxycarboxylic acid of many organic functions of 
three or more organic functions may be used as a component of aliphatic series polyester in order to prepare 
branching into a polymer for improvement in melt viscosity. The polymer which will be obtained if it uses 
so much has the structure of cross linkage, it may stop being thermoplasticity, and even if these components 
are thermoplasticity, they may produce the micro gel which had the structure of cross linkage in altitude 
partially. Therefore, the rates that the component of these three or more organic functions is contained in a 
polymer are very few, and are contained in extent which is not what influences the chemical property of a 
polymer, and a physical property greatly. As a polyfunctional component, a malic acid, a tartaric acid, a 
citric acid, trimellitic acid, pyromellitic acid or a pen TAERI slit, trimethylol propane, etc. can be used. 
[0048] Among the manufacture approaches of aliphatic series polyester, a direct polymerization method 
chooses the above-mentioned compound, and is included in a compound, or is an approach of obtaining a 
high molecular weight object, removing the moisture generated during a polymerization. Moreover, after an 
indirect polymerization method chooses the above-mentioned compound and it carries out a polymerization 
to oligomer extent, it is the approach of carrying out macromolecule quantification for the purpose of 
molecular-weight increase using diisocyanate compounds, such as a small amount of chain elongation agent, 
for example, hexamethylene di-isocyanate, isophorone diisocyanate, xylylene diisocyanate, and 
diphenylmethane diisocyanate. Or there is a method of obtaining aliphatic series polyester carbonate using a 
carbonate compound. 

[0049] The polylactic acid system polymer constituent of this invention contains at least one sort of 
phosphoric ester metal salts (B) 0.01 - the 5.0 weight sections in the (Polymer A) 100 weight section which 
uses said polylactic acid as a principal component and in which stereo complex formation is possible as a 
crystalline-nucleus agent. Furthermore, as for a polylactic acid system polymer constituent, in addition, it is 
desirable that more than the water magnesium silicate (talc) 0.1 weight section is included. 
[0050] In this invention, while in addition to a phosphoric ester metal salt (B) formation of the crystalline 
nucleus of a polymer constituent becomes easy and crystallization is further promoted by containing a water 
magnesium silicate (talc), crystal size is made detailed and a physical characteristic can improve more. 
[0051] As for the mean particle diameter of a water magnesium silicate (talc), it is desirable that it is 10 
micrometers or less, and it is more desirable that it is 1 -5 micrometers. Although it is effective even if the 
mean particle diameter exceeding 1 0 micrometers uses a water magnesium silicate (talc), in the case of 1 0 
micrometers or less, the formation facilitatory effect of a crystalline nucleus is more high, and its thermal 
resistance of mold goods can improve more. 

[0052] As for the loadings of a water magnesium silicate (talc), it is desirable to carry out to more than the 
0.1 weight sections, for example, the 0.1 - 5.0 weight section, and it is more desirable to consider as the 0.1 - 
3.0 weight section. Since nebula may arise in a polymer constituent when the effectiveness of addition is 
seldom acquired but considers as the loadings more than the 5.0 weight sections in the loadings of under the 
0.1 weight section, it is unsuitable for the mold-goods application as which transparency is required. 
Moreover, it is also possible to use a water magnesium silicate (talc) as an inorganic filler in order to raise 
the rigidity of mold goods, and to make it into the loadings more than the 5.0 weight sections. In this case, 
the loadings of a water magnesium silicate (talc) are suitably chosen from the range below the 1 00 weight 
sections more than the 5.0 weight sections. 

[0053] The aromatic series organophosphate metal salt which is used in this invention and which is 
expressed with said general formula (1) or (2) as a desirable thing of a phosphoric ester metal salt (B) is 
mentioned. An aromatic series organophosphate metal salt (B) can also use together one kind of thing, or 
two or more kinds of things. 

[0054] It sets at a ceremony (1) and is Rl . The alkyl group of a hydrogen atom or the carbon atomic 
numbers 1-4 is expressed. Rl As an alkyl group of the carbon atomic numbers 1-4 shown, methyl, ethyl, 
propyl, isopropyl, butyl, the 2nd butyl, Jsobutyl, etc. are mentioned. R2 And R3 the same — or you may 
differ and the alkyl group of a hydrogen atom or the carbon atomic numbers 1-12 is expressed, respectively. 
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R2 And R3 As an alkyl group of the carbon atomic numbers 1-12 shown, methyl, ethyl, propyl, isopropyl, 
butyl, the 2nd butyl, tertiary butyl, amyl, the 3rd amyl, hexyl, heptyl, octyl, iso octyl, the 3rd octyl, 2- 
ethylhexyl, nonyl, iso nonyl, DESHIRU, isodecyl, undecyl, dodecyl, the 3rd dodecyl, etc. are mentioned. 
Ml Alkaline-earth-metal atoms, such as alkali-metal atoms, such as Na, K, and Li, and Mg, calcium, a zinc 
atom, or an aluminum atom is expressed, p expresses 1 or 2 and q is Ml. When it is an alkali-metal atom, an 
alkaline-earth-metal atom, or a zinc atom, 0 is expressed, and it is Ml . When it is an aluminum atom, 1 or 2 
is expressed. 

[0055] As a desirable thing among the phosphoric ester metal salts expressed with a formula (1), it is Rl, for 
example. : H, R2 : t-butyl, R3 : The thing of t-butyl is mentioned. 

[0056] a formula (2) » setting — R4 and R5 And R6 the same — or you may differ and the alkyl group of a 
hydrogen atom or the carbon atomic numbers 1-12 is expressed, respectively. R4 and R5 And R6 As an 
alkyl group of the carbon atomic numbers 1-12 shown, it is R2 and R3 in a formula (1). The alkyl group 
same with having mentioned is illustrated. M2 Alkaline-earth-metal atoms, such as alkali-metal atoms, such 
as Na, K, and Li, and Mg, calcium, a zinc atom, or an aluminum atom is expressed, p expresses 1 or 2 and q 
is M2. When it is an alkali-metal atom, an alkaline-earth-metal atom, or a zinc atom, 0 is expressed, and it is 
M2. When it is an aluminum atom, 1 or 2 is expressed. 

[0057] As a desirable thing among the phosphoric ester metal salts expressed with a formula (2), it is R4, for 

example. : A methyl group, R5 : t-butyl, R6 : The thing of a methyl group is mentioned. 

[0058] as what is marketed among phosphoric ester metal salt system crystalline-germ agents — for 

example, the product made from Asahi Electrification — there are ADEKA stub NA-10, NA-1 1, NA-21, 

NA-30, and NA-35 grade, and a class and grade can be chosen as arbitration according to each purpose of 

use. 

[0059] Especially the synthetic approach of an aromatic series organophosphate metal salt is not limited, and 
could be compounded by what kind of well-known approach. 

[0060] As for the polylactic acid system polymer constituent of this invention, it is also desirable that at 
least one sort further chosen from the JIB EN zylidene sorbitol compound, the basic inorganic aluminium 
compound, and aliphatic-carboxylic-acid metal salt which are expressed with said general formula (3) other 
than said aromatic series organophosphate metal salt is included. 

[0061] the formula (3) showing a JIBEN zylidene sorbitol compound ~ setting — R7 And R8 the same — or 
you may differ and the alkyl group of a hydrogen atom or the carbon atomic numbers 1 -4 is expressed, 
respectively. However, R7 And R8 At least one side expresses the alkyl group of the carbon atomic numbers 
1-4. R7 And R8 As an alkyl group of the carbon atomic numbers 1-4 shown, methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, the 2nd butyl, tertiary butyl, etc. are mentioned, and a methyl group is desirable. 
R9 and R10 is the same — or you may differ and the alkyl group of a hydrogen atom or the carbon atomic 
numbers 1-4 is expressed, respectively. However, R9 And at least one side of R10 expresses the alkyl group 
of the carbon atomic numbers 1-4. R9 As an alkyl group of the carbon atomic numbers 1-4 which reaches 
and is shown by R10, it is R7 and R8. T^he alkyl group same with having mentioned is illustrated and a 
methyl group is desirable. As a JIBEN zylidene sorbitol compound, it is R7. : A methyl group, R8 : H, R9 : 
A methyl group and the thing of R10:H are desirable. 

[0062] The hydrotalcites which the basic inorganic aluminium compound used for this invention is an 
inorganic aluminium compound which has the adsorption capacity of the acid, for example, are expressed 
with an aluminum oxide, an aluminum hydroxide, aluminum carbonate, and the following type are 
mentioned, and it can use irrespective of the existence of the particle size and water of crystallization. 
[0063] 

Lia Znb Mgc Aid (OH) a+2b+2c+3d-2C03 and nH2 O (4) 

(In 0-3. 0c, 0.1-6.0d show [ a / 0-5. 0b ] 1.0-8.0 among a formula, and n shows 0-30.) 
[0064] As a hydrotalcite compound used for this invention, you may be a natural product and may be 
synthetic compounds. As a synthetic approach, a well-known approach given in JP,46-2280,B, JP,50- 
30039,B, JP,51-29129,B, JP,61 -174270, A, JP,6-248109,A, etc. can be illustrated. Moreover, in this 
invention, it is possible to use it, without being restricted to the crystal structure, crystal particle diameter, 
etc. As a hydrotalcite compound, the compound expressed with said general formula (4) is desirable, and the 
compound containing especially a lithium is desirable. Specifically, it is Lil.8Mg0.6aluminum4. (OH) 
18C03 and 3.6H20, Li2aluminum4(OH)14C03 and 4H20, and Lil.6Mgl.2aluminum4 (OH)14C03, 
Li2.4Mg0.3aluminum4(OH)13CO3 and 4.6H20, and Li3.2Mg2.4aluminum2 (OH)12C03 and 3.3H20, 
Li2.4Mg0.8aluminum6(OH)20CO3, 5.2H20, etc. are mentioned. Moreover, as a commercial item, it is 
LMA by Fuji chemistry incorporated company. It is mentioned. 
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[0065] Moreover, what covered the front face of the above-mentioned hydrotalcite compound with the 
higher fatty acid like stearin acid, the higher-fatty-acid metal salt like an oleic acid alkali-metal salt, the 
organic sulfonic-acid metal salt like the dodecylbenzenesulfonic acid alkali-metal salt, a higher-fatty-acid 
amide, higher-fatty-acid ester, or a wax can be used. 

[0066] As aliphatic carboxylic acid which constitutes the aliphatic-carboxylic-acid metal salt used for this 
invention, the aliphatic carboxylic acid of the carbon atomic numbers 8-30, such as octylic acid, neo octylic 
acid, a decanoic acid, a lauric acid, a myristic acid, a palmitic acid, stearin acid, oleic acid, a ricinoleic acid, 
behenic acid, and a triacontanoic acid, etc. is mentioned, for example. Moreover, as a metal which 
constitutes an aliphatic-carboxylic-acid metal salt, aluminum, lead, zinc, etc. are mentioned, for example as 
metals of alkaline-earth-metal; others, such as alkali-metal; magnesium, such as a lithium, sodium, and a 
potassium, calcium, and barium. Neutral salt is preferably good, although these may be basicity or may be 
neutral salt. 

[0067] In this invention, the addition of a phosphoric ester metal salt is the 0.01 - 5.0 weight section to the 
(Polymer A) 1 00 weight section in which stereo complex formation is possible, and is 0. 1 - 3 weight section 
preferably. When the addition of a phosphoric ester metal salt is under the 0.01 weight section, since the 
physical properties of the mold goods from a polylactic acid system polymer will fall if the effectiveness of 
addition may become inadequate and the 5.0 weight sections are exceeded on the other hand, it is not 
desirable. Although there is especially no limit in these amount used when [ which uses a kind at least ] 
being further chosen out of said JIBEN t zylidene sorbitol compound, a basic inorganic aluminium 
compound, and an aliphatic-carboxylic-acid metal salt in addition to a phosphoric ester metal salt, it is 
desirable to use in the range which serves as an amount 0.1-10 times to a phosphoric ester metal salt to the 
said (polymer A) 100 weight section in the 0.1 - 5.0 weight section. These additions and an operating rate 
are suitably chosen according to the class of lactic-acid system polymer, and the target mold goods. 
[0068] In this invention, especially the approach of blending the water magnesium silicate (talc) used a 
phosphoric ester metal salt and if needed, a JIB EN zylidene sorbitol compound, a basic inorganic aluminium 
compound, and an aliphatic-carboxylic-acid metal salt is not restricted, and can be conventionally performed 
by the well-known approach. For example, lactic-acid system polymer powder or a pellet, and additive each 
component may be mixed with dryblend, respectively, and it does not matter even if a part of additive 
component and it carries out the dryblend of other components later. For example, what is necessary is to 
mix using a mill roll, a Banbury mixer, a super mixer, etc., and just to knead using a monopodium or a twin 
screw extruder. This mixed kneading is usually performed at the temperature of about 120-220 degrees C. 
Moreover, an additive component may be added in the polymerization phase of a lactic-acid system 
polymer. Moreover, the masterbatch which contains additive each component by high concentration can be 
generated, and the approach of adding this to a lactic-acid system polymer etc. can be used. 
[0069] Furthermore, various additives, such as a well-known plasticizer, an antioxidant, a thermostabilizer, 
light stabilizer, an ultraviolet ray absorbent, a pigment, a coloring agent, various fillers, an antistatic agent, a 
release agent, perfume, lubricant, a flame retarder, a foaming agent, a bulking agent, antibacterial and an 
antifungal agent, and other nucleation agents, may be conventionally blended with the polylactic acid 
system polymer constituent in this invention if needed. 

[0070] This invention relates also to the heat-resistant mold goods obtained from the above-mentioned 
polylactic acid system polymer constituent, and its manufacture approach. 

[0071] Although there is the approach of carrying out annealing at the temperature which can crystallize a 
moldings in order to crystallize a polylactic acid system polymer constituent, there is a fault which mold 
goods tend to transform in the crystallization process of annealing. Then, when fabricating a polylactic acid 
system polymer constituent constituent, it is set as the temperature which can crystallize shaping metal 
mold, and how to carry out fixed time amount maintenance can be considered. 

[0072] In this invention, a polylactic acid system polymer constituent is fused, and it fabricates by filling up 
the temperature requirement beyond the temperature, i.e., the below melting point glass transition 
temperature in a scanning differential calorimeter (DSC), which can be crystallized, and the metal mold of 
the making machine preferably set as the temperature requirement beyond below crystallization initiation 
temperature crystallization termination temperature, and carrying out fixed time amount maintenance, 
making it crystallize. Since the polylactic acid system polymer constituent of this invention is constituted 
including the phosphoric ester metal salt as mentioned above and it is further constituted including the water 
magnesium silicate (talc) in the desirable case, crystallization is completed within metal mold and polylactic 
acid system polymer mold goods excellent in thermal resistance and shock resistance are obtained. 
[0073] since a setup of a die temperature changes with classes of polylactic acid system polymer constituent 
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to fabricate — beforehand — DSC — law — crystallization temperature (crystallization peak temperature, 
crystallization initiation temperature, crystallization termination temperature) ~ measuring — the 
temperature requirement more than below melting point glass transition temperature — it considers as the 
temperature requirement beyond below crystallization initiation temperature crystallization termination 
temperature preferably. If it is this temperature requirement, it can crystallize easily and mold goods with 
still more sufficient dimensional accuracy can be obtained. If it separates from this range, since 
crystallization becomes slow and the solidification time amount at the time of shaping also becomes long, it 
is not suitable practically. 

[0074] It can face fabricating the polylactic acid system polymer constituent of this invention, the same 
injection molding as general plastics, blow molding, a vacuum forming, compression molding, etc. can be 
fabricated, and various mold goods, such as a rod, a bottle, and a container, can be obtained easily. 
[0075] In the desirable gestalt of this invention, it is important to use together a water magnesium silicate 
(talc) and a phosphoric ester metal salt. Although it is known from before that a water magnesium silicate 
(talc) is effective as a crystalline-nucleus agent of polylactic acid, when this is applied to the polymer in 
which stereo complex formation is possible, although a crystalline-nucleus formation facilitatory effect is 
accepted, a crystallization peak turns into a double peak and serves as a crystal with which a stereo crystal 
and a polylactic acid gay crystal are intermingled. Moreover, although the effectiveness that a phosphoric 
ester metal salt also promotes crystallization of polylactic acid is accepted, when it is used independently, 
compared with talc, crystallization temperature is low, and a crystallization rate is slow. Only when these 
are used together to the polymer in which stereo complex formation is possible, the crystallization peak of a 
single with the big amount of heat of ciystallization is acquired highly [ crystallization temperature ]. 
Moreover, the thermal resistance which whose crystallization polymer obtained by this approach is about 
210 degrees C in melting point lower than the melting point of 230 degrees C of the conventional stereo 
complex crystal, and its processing suitability which was a problem could also improve in the fabrication of 
conventional stereoregular polymer, and was superior to the conventional polylactic acid homopolymer is 
shown. 

[0076] In this invention, crystallization temperature and the amount of heat of crystallization were measured 
with the scanning differential calorimeter (the Shimadzu make, DSC-60). After having carried out the 
temperature up of the lOmg pellet sample to room temperature -250 degree C by 50 degrees C / min, 
holding for 5 minutes and homogenizing a sample, the temperature was made to lower at the rate of 5 
degrees C / min, and the crystallization initiation temperature in the process, crystallization peak 
temperature, and crystallization termination temperature were measured. Moreover, magnitude (the amount 
of heat of crystallization) of the crystallization peak at this time was made into the heat-resistant index. That 
is, crystallization is promoted and thermal resistance is excellent, so that the amount of heat of 
crystallization in a temperature fall process is large. Then, the melting point of the obtained crystal was 
measured by measuring DSC of the process to which the temperature up of the sample is further carried out 
to 250 degrees C at the rate of 1 0 degrees C / min. 

[0077] Setting to this invention, the Takani pile deflection temperature is JIS. K The Takani pile deflection 
temperature was measured by 7207A law, and it considered as the heat-resistant index. Applying the 
bending stress of 1 .8MPa(s) to the test piece in a hot bath tub, the Takani pile deflection temperature carries 
out the temperature up of the heating medium with constant speed, and means the temperature of a heating 
medium when a test piece reaches the regular amount of deflections. Although the Takani pile deflection 
temperature of the heat-resistant polylactic acid system resin mold goods of this invention changes with 
additions of a crystallization accelerator, it is 80 degrees C or more practically also, for example in 
components of a household-electric-appliances supply which are not comparatively exposed to an elevated 
temperature, its 90 degrees C or more are desirable, and its 100 degrees C or more are more desirable. 
Although an upper limit is not defined, it is about 140 degrees C. 

[0078] In this invention, the weight average molecular weight (Mw) of a lactic-acid system polymer is a 

polystyrene reduced property by GPC analysis. 

[0079] 

[Example] Although an example is given to below and this invention is explained to it still more concretely, 
this invention is not limited to these examples. 

[0080] The [example 1] Pori L-lactic acid ("Lacty", Mw= 180000) 50 weight section, [ By Shimadzu ] The 
Pori D-lactic-acid (Mw= 180000) 50 weight section compounded from D-lactide, The 0.5 weight sections, 
(Aluminum bis(2 and 2 ! -methylenebis -4, 6-JI tertiary butylphenyl phosphate) high DOROKJ side) The 
myristic-acid lithium 0.2 weight section and lithium content hydrotalcite compound Lil.8Mg0.6aluminum4 
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(OH)18C03 and 3.6H20 The dryblend of the 0.3 weight sections is carried out. Melting mixing was carried 
out in mean-flow-time 4 minutes with the 2 shaft kneading extruder set as 220 degrees C, from the 
mouthpiece, it extruded in the shape of : a strand, and the chip CI of a lactic- acid system stereoregular 
polymer constituent was obtained after water cooling. 

[0081] As a result of measuring DSC of the obtained chip CI, for crystallization peak temperature, 143 
degrees C and crystallization initiation temperature were [130 degrees C and the amount of heat of 
crystallization of 1 60 degrees C and crystallization termination temperature ] 49J/g. Moreover, glass 
transition temperature was 58.4 degrees C, and the melting point was 204-degree-C single peak. 
[0082] After carrying out ventilation-under nitrogen-gas-atmosphere mind desiccation of the chip CI 
furthermore obtained at 1 20 degrees C and making it an absolute dry condition, it was set as the die 
temperature of 140 degrees C, and the strip specimen was created with injection molding. As a result of 
measuring the Takani pile deflection temperature of mold goods with the obtained test piece, it was 132 
degrees C. The test piece was excellent also in shock resistance. 

[0083] The [example 2] Pori L-lactic acid ("Lacty", Mw= 180000) 50 weight section, [ By Shimadzu ] The 
Pori D-lactic-acid (Mw=l 80000) 50 weight section compounded from D-lactide, As a crystalline-nucleus 
agent, the fine complications talc (mean particle diameter by MicroAce P6 laser diffraction method made 
from Japanese talc: 4 micrometers) 1 weight section, (Aluminum bis(2 and 2 , -methylenebis -4, 6-JI tertiary 
butylphenyl phosphate) high DOROKI side) The 0.5 weight sections and lithium content hydrotalcite 
compound Lil .8Mg0.6aluminum4 (OH)18C03 - 3.6H20 The dryblend of the 0.5 weight sections was 
carried out, melting mixing was carried out in mean-flow-time 4 minutes with the 2 shaft kneading extruder 
set as 220 degrees C, from the mouthpiece, it extruded in the shape of a strand, and the chip C2 of a lactic- 
acid system stereoregular polymer constituent was obtained after water cooling. 

[0084] As a result of measuring DSC o^the obtained chip C2, for crystallization peak temperature, 171 
degrees C and crystallization initiation temperature were [150 degrees C and the amount of heat of 
crystallization of 184 degrees C and crystallization termination temperature ] 58J/g. Moreover, glass 
transition temperature was 60.2 degrees C, and the melting point was 209-degree-C single peak. 
[0085] After carrying out ventilation-under nitrogen-gas-atmosphere mind desiccation of the chip C2 
furthermore obtained at 1 20 degrees C and making it an absolute dry condition, it was set as the die 
temperature of 170 degrees C, and the strip specimen was created with injection molding. As a result of 
measuring the Takani pile deflection temperature of mold goods with the obtained test piece, it was 1 50 
degrees C. The test piece was excellent also in shock resistance. 

[0086] Melting mixing of the [example 1 of comparison] Pori L-lactic acid ("Lacty", Mw= 180000) 50 
weight section and the Pori D-lactic-acid (Mw=l 80000) 50 weight section compounded from D-lactide was 
carried out in mean-flow-time 4 minutes with the 2 shaft kneading extruder set as 220 degrees C, from the 
mouthpiece, it extruded in the shape of a strand, and the chip C3 of a lactic-acid system stereoregular 
polymer constituent was obtained after water cooling. [ By Shimadzu ] 

[0087] As a result of measuring DSC of the obtained chip C3, as for crystallization peak temperature, 1 18 
degrees C (it has point of inflection also in 138 degrees C) and the crystallization initiation temperature of 
1 65 degrees C and crystallization termination temperature were [ 90 degrees C and a crystallization heating 
value ] broadcloth 37 J/g peaks. Moreover, glass transition temperature was 58.4 degrees C, and the melting 
point was the double peak of a 168 degrees C gay crystal and a 215-degree C stereo crystal. 
[0088] After carrying out ventilation-under nitrogen-gas-atmosphere mind desiccation of the chip C3 
furthermore obtained at 120 degrees C £nd making it an absolute dry condition, it was set as the die 
temperature of 120 degrees C, and the strip specimen was created with injection molding. As a result of 
measuring the Takani pile deflection temperature of mold goods with the obtained test piece, it was 70 
degrees C. 

[0089] The [example 2 of comparison] Pori L-lactic acid ("Lacty", Mw= 180000) 50 weight section, [ By 
Shimadzu ] The Pori D-lactic-acid (Mw=l 80000) 50 weight section compounded from D-lactide, The 
dryblend of the fine complications talc (MicroAce P6, product made from Japanese talc) 1 weight section 
was carried out, melting mixing was carried out in mean- flow-time 4 minutes with the 2 shaft kneading 
extruder set as 220 degrees C, from the mouthpiece, it extruded in the shape of a strand, and the chip C4 of a 
lactic-acid system stereoregular polymer constituent was obtained after water cooling. 
[0090] As a result of measuring DSC of the obtained chip C4, the amounts of heat of crystallization 190 
degrees C, 144 degrees C, and whose crystallization termination temperature of 175 degrees C, 134 degrees 
C, and crystallization initiation temperature crystallization peak temperature was double peaks (168 degrees 
C and 130 degrees C), respectively were 38 J/g and 14J/g, respectively. In this case, although the peak by 
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the side of an elevated temperature originates in a stereo crystal, a low temperature side is a peak originating 
in a gay crystal, and it means that the obtained sample had not become a perfect stereo crystal. Moreover, 
glass transition temperature was 59.3 degrees C, and the melting point was the double peak of a 170 degrees 
C gay crystal and a 218-degree C stereo crystal. 

[0091] After carrying out ventilation-under nitrogen-gas-atmosphere mind desiccation of the chip C4 
furthermore obtained at 120 degrees C and making it an absolute dry condition, it was set as the die 
temperature of 170 degrees C, and the strip specimen was created with injection molding. As a result of 
measuring the Takani pile deflection temperature of mold goods with the obtained test piece, it was 75 
degrees C. 

[0092] The chart of examples 1 and 2 and the example 1 of a comparison, and the temperature fall 

crystallization peak of DSC measurement of two is shown in drawing 1 . 

[0093] 

[Effect of the Invention] According to this invention, it becomes possible to make high the degree of 
crystallinity of a lactic-acid system polymer by using a phosphoric ester metal salt for the polymer which 
uses polylactic acid as a principal component and in which stereo complex formation is possible especially 
as a crystalline-nucleus agent, and using together a water magnesium silicate (talc) and a phosphoric ester 
metal salt in a desirable gestalt. Furthermore, mold goods excellent in thermal resistance are obtained by 
carrying out crystallization processing of this lactic-acid system polymer constituent within metal mold. 
[0094] The polylactic acid system polymer constituent with which the mold goods which have the 
outstanding shock resistance and thermal resistance according to this invention are obtained with a sufficient 
moldability is offered, and the high manufacture approach of the simple productive efficiency of the heat- 
resistant polylactic acid system polymer mold goods which are excellent in shock resistance, and heat- 
resistant polylactic acid system polymer mold goods is offered. 

A - 

[Translation done.] 
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10 R]«t(OTyU^yua^0![^Stt5o M 2 14, N a , K, L 

&«JBK^ ffi«&Ja j fXI4Tyu^^^AIS^S:«ir o pi* 
lXf4 2Sr*U, qJ4M 2 ^Ty^ytfeJSJ3S^ ryu# 

y ±m&mm : *3L\±m&w<*<o t%\zo *m u m 2 & 

15 Tyu^m?AJ^T-(Oi:#(4lXf4 2Sr^-ro 

[0 0 5 7] * (2) -eftSttSy^Bftai^^yi^JHift 
C09t>> »^LVN{>^^bT(4; Mxitf, R 4 : ^ ^yl- 
R 5 : t-^yuS, R 6 : p< ^yu^co t<D^^Jf 

20 [00 5 81 y ^^^^y^JR^lfefi^RI^ 5 *>m 

^^^yNA-10, NA-11, NA-21, NA- 

3 0, NA-35f»!l, W-fiXOftfBW^C 

25 [0059] ^##iw$§ y ^&3LXT/is&mm<D&f8jj 

t w «t o ^ $ tut h <d -e fc i v \ 

[0060] *«ra<o/Kyagfe^^y-e— jm^^f4, tti. 

30 15—®^; (3) -cstostLS^^y^^yyutrh— 

[oo6i] ^y^yf^y/nf MY&m*^ 

35 * (3) ^r4oV^T, R 7< StfR 8 J4, W-XI4*ftoT 
V>TtJ:< > **t^n**2S J fXf4jgi*i^^«i^40 
TyU*yu£ Srlg-To flU R 7 ^I^R 8 <D'J>&< t fc— 
*f4, ^*JDR^*1 -4 cor yu^fy Sr*"T 0 R,'RTf 
R 8 T^^tt^j^^^i&l —4 cor yu^ryuSt tt 

40 (4 X p<^yK ^^yK ^nfcrVK ^y/ntX 

yK -fy^yK 02^yK *3^/uftif*5*«f fe 
*K ^^yu^$ifF4LV>o R 9 &U?R 10 I4, BI— Xtt« 

-4 0ryu^yuSSr^-r 0 {ML, R 9 S(/R 10 (D/>/£< 
45 tfc— ^J4 X j^^T-^1— 4^ryu^yu^$r^i- e r 
9 -Rr/R l0 "e*Six5^3RlB^S 1 — 4 oryu^ryu^t 

^^-yuS^»*bv\ ^^v>y ^vyyutf 

h-/Ht&¥db UTI4, R 7 : >^yPS, R 8 : H, R 
50 9 : ^yl-S, R 10 : H<DfcC0tfS#* LV\ 
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15 



20 



25 



[0 0 6 2] **Wfc«V^tt5ttB6tt««r^5 = ^ 

VMk&%oxh*), Mittf* Kftr^^^^^, *HWfc 

L i 8 Zn b Mg c A .l d (OH) B ^ 2c ^-z 
(*K;4\ attO- 5. 0, bteO — 3. 0, cl*0. 1 
— 6. 0. dtel. 0 — 8. OSr^U, ntt0-30$: 

[0 0 6 41 *«WKJBl^JX*'W Ko^/MM Mb 

oTfc<fcV\, -&rit*ttfcUTtt, #<^BB4 6-2 2 8 0 
*^«, #^B85 0 -3 0039 #4*«L #^0S5 1 - 
2 9 1 2 9-§-<£^ 4#SBHg6 1-1 7 4 2 7 0-§-^$B, 
#W¥6 - 2 4 8 1 0 9 #4M84 if fclBtt<04**n<0*8s 

■en, iMrE-Htt* (4) -e«s*bS-fb-&«ii*«»*u<, 

tt, Li 1<8 Mg 0 .eAl 4 (OH) I8 C0 3 • 3. 6HA Li 2 Al 4 (0 
H) 14 C0 3 • 4H 2 0 , Li L6 Mg L2 Al 4 (OH) 14 C0 3 , Li 
2>4 Mgo.3Al 4 (OH) l3 C0 3 -4.6H 2 0, Li 3<2 Mg 2 . 4 Al 2 (0 
H) 12 C0 3 -3.3H 2 0. Li2.4Mga.8Ale (OH) 20 C0 3 • 5. 2H 

[00 6 5] Sfc* JilB'vY Ko 9>VW Hk&V0V>m 
[00 6 6] *«Mtcfflv^fen51l8W»5*^3!Rvlft4kJR 

**;*-*9vhb* ^y^s*. ^y 

^A-^v^ ^fT!)yfc aM^f^ik 

y w -/Hk -<-^g^ Miray^ y»4 4f 

8 ^3o <Dmfom*fri$ y«4 if &n*o 

[0067] *3sw«c*5v^, y >'g^;*7Vl'&JRtfta> 

(A) 1 0 OfifigBU:*j*L-CO. 0 1—5. OfifigB-e 

fctK #£b<teo. 1 — sm&nxhZo y^g?^^ 

ADO»*^+^tft5«^^fc5, 5. 0 



[00 6 3] 

C0 3 • nH 2 O (4) 

^r, * ^^wiE^^^y^vy/uif 

(A) 10 0li9ii:*fUtO. 1 — 5. ofifigBT-y 
^m^XT/is&mi&lzttVX O . l — l 0{gS£ft3*& 

[00 6 8] *«WK*5V^r, y ^^X/V&JRS&te 

«i 2 0-2 2 o'csfljoaie-cifiPttSo 

30 ^^y ~T—<DEL&&tV£X\ «*nffl^»-S:SSSJPUTfc*fc 

[0069] se>fc*5sw»w*5it5*yfL»5R*y-e— 

n^n> *sak aaB-tt:*^ tiL<nmM& 
M^<D&mffiMMfrm&ztix\, ^xh S:V \ 

[0070] -tis^ y y -e-«a^ 

[0071] T^y ?L»3&#y -e— «rt*s:tt*ib-rs»- 

tutu — JtlW«MW-«*«6*%*.feJx*. 
[0 0 7 2] #*Wfc*5V^TB:, #y Att*sKy-^— «a 



40 



45 



50 
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fiff (DSC) ^*J(t-5iB!^£iT^7^*K^?a«W±W 
i£«^ia, »*U<fiMSilMklWtt«!iEKTttdMkJl»Tia 

[0073] &§!ifi&roig?£ra:, f&M-tztfy Uttstf 
[00 74] *&w<Dtf y y ^—imM*m& 

i-z\zmvx\±. -f&v>7'7X3-y? tmm<DHmf& 

[00 7 5] *SS?Hra#* UV>»ljgfC*JV%-Ctt, 

-^ter^ffenfc^ft^y^-ii^^^^^ 

^ 3 ^ u ^*^iflWi&.62 3 O't.J:!? t><£V\ 2 1 

[0 0 7 6] *»wic*iv%r. ttM^uefttHtJMblR 

i&Sif (Aftfilffc^JS, d s c - 6 o) 



/minffS~2 5 0 , C4f#aU S#flfl{W$UC 



05 fjtc-y-VT'/PS: l O'C/m i 5 0 < C*T-# 

A$-fr5i8&«>DSC«:n£?-s;: it J: 5, *#t>;ftfc 

[0 0 7 7] *»Wfc:*JVvr, K^fSfciP^aSii, j 
IS K 7 2 0 7 A&lz. X *> XfflrS*:fe*&j£&-g|£ 

SJWfOTjtS&tffc l . 8 MP a O&Sf J&ft^Dx&iJS 

±8 O'CWJiT-fot), 9 0"C£U:i4*#*L<, lOOt 
SX±tf «t ►? $f * L-v ±PUi^i6 t>n*V ->j)s, not 

20 [0 0 7 8] **9§fc*5VvC\ ?L^^y^(7)lf¥ 
[00 79] 

[0080] Tffy L~?L^ ( («e) A»© 

f^@f« r ^^^^J , Mw= 1 8 0 0 0 0) 5 OfifigC 
fc, KJ:5^b^2Ky D-M (Mw - 1 

30 8 00 0 0) SOMfi&S^ (T/P^^»>Atf^ (2, 
2' -^^u^tf^_ 4 , 6 - ^IE^7x^/^ 
h) • XN-T K) 0. 5fiSg|5 N ^ y 

Kp#;^ hft^ttLi^^ (OH) I8 C0 3 -3. 

35 6H 2 o 0. 3fifigptSr K?^^i/yKU 2 2 otl: . 

[008 1] Wfeix/t^j/^C 1 cODSCSrJBJ^bfc3» 
6 Ot:, *SJMfc»Tffifttt 1 3 0*0, ttfi-ft}R*tt4 9 

[00 8 2] S fefcUbJlfc^y 1*12 0 ttfl 

45 *#H«Taai*aftu, *e«&R«teLfc8K &s!fi«i 

fflftSr«*Lfc»*, 13 2tT^of: c K^iiW® 

50 [0083] t*««2] #yi-a* ( (m mmm 
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ffr5rSi Ty^^^j , Mw= 1 8 0 0 0 0) 5 OfiftgB 
D-9*^KJ:9-&jftLfcsKyD-SL* (Mw=l 
8 00 00) 5 0S«Bfc, tt»»Wi:bT«k»*/^ 
(MicroAce P6, B^/U^K ^ tsltfr 
SiaWWi:4/im) lltSU^> 
r>AW (2, 2' 6-^13^ 
f/l/7x^y^X7x- h) • 'M* Kp*W K) 0. 

Li,. 8 Mgo.eAl4 (OH) 18 C0 3 • 3. 6H 2 0 0. 5SfigP£ 
100 84] #fe > ^c^5/^ , C20DSC$rJil^bfc)fg 

8 4t:, »*fb»Tffl*ttl 5 o<c, &Aft:ft*i*5 8 

[0 0 8 5] S & fcftbtlfcf y 2 Sr 1 2 Ot-CS 

aaESrjw^ufcte*. i sotrcfcofco wRittum 

[0 0 8 6] [ItftMl] ^UL-¥LS ( (ttO 
ffr?f$g f9*T<<l „ Mw= 1 8 0 0 0 0) 5 Ofifigfl 
D-7^f Ki9^Uc^yD-M (Mw= 1 
8 00 00) 5 OmmMt*. 2 2 O^KfeSiXfc— 

[0 0 8 7] t# b Wcf y 7 P C 3 S C 5:1^ tfcifS 

tt*fctr— ^ajftti ist (13 8nctct>Kttjft 

-Cfcofco #9*te#*gi£f*5 8. 4<C. iB/Sli 

i 6 8to**ttfpt 2 i 5X:co^^f^^(Dyy/u 
[oo8 8] sfefcWfenfc^y^casri 2ot-ci 

[oo8 9] [jtttM2] ^n-fLs ( m 



ffr5T®i 1*9 J , Mw= 1 8 0 0 0 0) 5 Ofifigtf 

KJ:9-frj*Ufc#y (Mw=l 

8 0 0 0 0) 5 0SSgfl<t. WSl9^9 (M i c r o A 
ce P6, B#*A^«{) lmtUt^^V^y^^ 

05 Kb, 2 2 o^K**nfcr**^»m«fcT¥is» 
«p*!B4#^»»&u n&<t9* h9^K*Kifta 

4 «r»fc 0 

[0 0 9 0] %b)fltL*f- y-fO 4 <0D S C «riB!l5£ LfcjjiS 

io JSAfttr— ^auerti 7 sx:, 1 3 4<c. *gf 0 {bffl 
*&a*i«hfni9ot, i4 4t, *SflrffcteTia* 
1*1 6 8t:, 1 3 oco^tr-^-efcofc, 
Hfcfiis^tt-en 3 8 j / g , 1 4 j/g-e&o^o 

^*-r^o tf^xtmw&ns 9. 3^, nt/Si* 

1 7 o*Ctf>* j el£i&i: 2 1 st^^fi/t^i^^ 

20 [009 1] ^ e>W#^ttfc^5/^C4Srl 2 0X:-C^ 
7 0*CU:KJfeU StW^t-i9®#^W^<O^Sr 

25 [0 0 9 2]*fiWl, 2&tWfctt«l, 2<DDSC$I 
[009 3] 

30 l^kVxmzV ^WL^x^fr&MM&M^X* #£b 

35 -T5ri:^J:9, BIIWSfeK«nfc!jBRfta s #b*t*. 
[00 94] *mm\z «iifcK«SH4X^i8i» 

^»tfeA<#foix535KyS-Bk*# 

?Lg&**y ^iiwfc »i«WM4*yatt5R*y-r— 

[HBW«*4R«] 

[01] *lfi«IXt/it«MOD s cffl3to|*jgJftfi<l: 
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[01 ] 



die 



o 

CO 
Q 



ft? 



: : : : : : : : : : : : ; : : : : ; : : : : f : : : : : : : : : 



mm 



90 




160 



(51) Int. CI. 7 

C 0 8 K 3/34 
5/098 
5/1575 
5/521 

// B 2 9K 67:00 



<72)as*» mm 

#^*sv^*me«5TB 2#i3^- jit 

(72) ifeeu 

«SR£V\fcSffi6«5TB 2#13-^- Jfi 



(72)55W# Aft fit 



F I 

CO 8K 



B 2 9K 



3/34 
5/098 
5/1575 
5/521 
67:00 



30 



35 



40 



<72)*W# (KM 

F^ — A(#%) 4F071 AA43 AB26 AC15 AF14 AF22 

AF45 AH04 AH05 BB03 BB05 

BB06 BC04 
4F202 AA24A AA24D AB08 AB11 

AB16 AR06 CA11 CB01 CN01 
4F206 AA24A AA24D AB08 AB11 

AB16 AR06 JA07 JF01 JF02 

JN43 

4J002 CF181 DJ007 DJ047 EW046 
GG01 GG02 
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